Calculation of normalized phosphate and carbonate concentrations for precipitation
Assume [Ca?'], [Fe*], [Ba?'], and [Ga®*] are at unit concentration of 1 M
For Cas(PO,) « 3Ca* + 2PO,* where K, = [Ca®*]’[PO,*? and K, = 2.07 E-33
then 2.07 E-33 = [Ca®'’[PO4 P
2.07 E-33 = (1)’[PO,* T

2.07 E-33 = [PO*?

for Ca®* [PO,*]=45E-17M
Similarly, for FePO,4 < Fe** + PO,> where Kg, = [Fe**][PO,%] and Ksp = 9.91 E-16
then 9.91 E-16 = [Fe**][PO,*]

9.91 E-16 = (1)[PO,*]

for Fe®* [PO4*]=9.91 E-16 M
and for Bag(PO4) < 3Ba®* + 2P0, where K, = [Ba**JY[PO,* P and Kgp = 3.4 E-23
then 3.4 E-23 = [Ba®’[PO4*)?

3.4E-23 = (1)°[POs)?

3.4 E-23 =[POS T

for Ba® [POs*]=5.8 E-12M
and for GaPQ, < Ga** + PO, where K, = [Ga®>*][PO,*] and K, = 1 E-21
then 1 E-21 = [Ga*][PO,*]

1E-21 = (1)[PO/°]

for Ga** [PO]=1E-21 M



The strength of phosphate binding to Ca?* and Fe®* can be compared by dividing the phosphate concentration required for
precipitation with Fe** by that required with Ca®*:

(9.91 E-16/4.5E-17) = 22
Thus, with the same amount of metal present, calcium should bind phosphopeptides 22 times more tightly than iron (lIl).
Calculations can also be performed to determine the [CO3?] required for precipitation of the carbonate salts of Ca®>* and Ba?*
when assumed to be 1 M:
For CaCOj; « Ca®* + COs* where K, = [Ca®*][ CO3?] and K, = 3.36 E-9
then 3.36 E-9 = [Ca**][CO5%]
3.36 E-9 = (1)[CO5%]
3.36 E-9 = [CO4?]
[COs%] = 3.36 E-9 M
and for FeCO3 < Fe®* + CO3>  where K, = [Fe*'TY[PO* P and K¢, = 3.13 E-11
then 3.13 E-11 = [Ba**][CO5°]
3.13 E-11 = (1)[CO57]
3.13 E-11 = [CO4%]

[CO5%] =3.13 E-11 M
and for BaCO; < Ba® + COs*  where K, = [Ba**]°[PO,* and K, = 2.58 E-9

then 2.58 E-9= [Ba®*][CO5?]
258 E-9 = (1)[COs%]

2.58 E-9 = [CO#?]



[COs%] = 2.58 E-9 M
The selectivity of calcium, iron, and barium for phosphate over carbonate can be calculated as follows:

Selectivity (S) = [CO5%)/ [PO,*]  where [PO4*] and [CO3?] are the concentrations calculated above which represent
the concentrations required for precipitation or complexation as a salt when the
metal is assumed to be present at 1 M for normalized comparison.

Scalcium = 3.36 E-9/4.5 E-17
=75E7

Siron = 3.13 E-11/9.91 E-16
=3.16 E4

Sbarium = 2.58 E-9/3.4E-23
=7.6 E13

Thus, a phosphopeptide should bind hydroxyapatite nearly 100 million times more tightly than an unmodified peptide. Similarly, a
phosphopeptide should bind a barium chromatograph resin nearly 100 trillion times more tightly than an unmodified peptide.
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HAP Threonine Motifs
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HILIC-IMAC Serine Motifs
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HILIC-IMAC Threonine Motifs

| # | Motif Logo # Motif 'Motif'Foreground 'Foreground 'Background 'Background' Fold
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